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the Cool 
Cooling Towers use of a 

E:, 29, 1987. Resonance of Cooling 
Tower Fan Blades may be caus fan failures. 

Several months ago a 
on cooling 

that the 1 

very sophisticated 
fan lA03. The 

des is exci 
natural resonance Ceramic's 

vibration test was 
results of the test 

their 
of a ten 

blade fan s this resonance 
the overall influence may be lessened. 

Fan cell 1A03 

run from 
mounted 

of 

fan was in 

hub. 
to the 

this s 
due to a 

movement cou 

vibration test 
blade sw tch 

end of 

ion 
the 

The d ga first was the result of a fan condition, 
while air ~as circu the dormant cell. As 

1 indicates the three blades were at 
atural blade I 412 qpm. Attachment two indicates the 

sign 1 wave form of three blades as the fan is in operation. 
The waveforms have from acceleration to veloci 
with the ADRE 3 Data tem. All values indicated 
these plots shourd be mul a factor of 10. Attachment 2 
indicates very clearly that each blade was excited four 
times dur each ution. Other minor s the waveform 
indicate reaction to blades moving in the system, thus 

ing f'an hub le.· Si traces, cascade plots. and 
careful attention to mark in attachments 
3 - 6. bear this la~t The probe on I 5 was 

s into t. so was not ava 
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Since this t test was 
blade 

Too date we 
failures s 
stiffened with the add 

determ 
and effective 

ed use of 
will not 

three blades will 
moving 

load will be 
fan los 
will be 

12, 

usion, 
has 

blade failures. 
the bl 
should correct 
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hub 

a ten 
the 
lesson 

This 

blade 
resonance. 

the reaction 
occurs because a 

any 
the neck>. 

I 
be 

has 

to 
addition of 

of the 

on the opposite side 
Thus the overall fan wobble 

from cells , 2AIO, and 
, bear out. 

in earlier 
a contributor to the 

failures should occur, then st ffen 
of foam in the inter void of the blade 

Ceramic's use of the ten blade 
on the blade resonance but will lesson 

the seven blade If you 
require further information contact me at extension 
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PICTURE # 5 
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COMPANY ENGINEERING 
PLANT 1 
JOB REFERENCE Cool TOI<'er Fans 
MACHINE TRAIN 1A03 Ttvr Fan 
Machine: Cooling Tower Fan CH. 1 Blade # 1 
16 OCT 87 08:14: 9 to 16 OCT 87 08:15:46.9 UNCOMP # Ave. 

0.20 

412 420' CPM 

0.16 

0.12 

Machine: Cooling Tower Fan CH. 1 Blade # 1 

ATTACHMENT # 1 

PLOT No. __ . ____ _ 

9 (spec) 

(spec) 16 OCT 87 08:14:56.9 to 16 OCT 87 08:15:46.9 UNCOMP * Ave. 
0.50rT"-r"'-rT~-r"'-~~~rT,,-r .. ~-r"'-rT"'-"TO'-,,,,-r~ 

0.40 

0.313 

. Re_lInea, SpIke 1412-4201 CPM 

0. 

Machine: Cooling Tower Fan 
16 OCT 87 08:14:56.9 to 16 

0.50rT~rT~-r~-r~-r~~rT~-r~-r~~rT"rT~-r"'-rT'-rT,,-r,,~ 

• Ave. 6 (spec) 

0.40 

0.30 

Re_lInea SpIke (412-4201 CPM 

l 
I 

-I 

(. 

1 11 



IPSC 
UNIT 1 
Cool 
1Aa3 

Machine: Cooling Tower F3.n CH# '1 Blade .. 1 
16 OCT 87 138:213:49.8 Steady State UNCOMP 

2.13 in/s /div CW RotatIon 1103 rpm 

Machine: Cooling Tower Fan CH# Blade # 3 
16 OCT 87 138:20:49.8 Steady State UHCOMP 

W otation 103 rpm 

Machine: Cooling Tower CH# 3 Blade # 
16 OCT 87 138:2121:49.8 Steady State utlCOMP 

PLOT No. __ . __ 
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Cooling Tower Fan 
08: 20: 49 8 UNCOl'1p· 
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CH# Bl 

5 Machine: Cooling 
::l 16 87 

CH# 2 Blade :# 3 
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PLOT Ho. __ . __ ._ 
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: Cooling Tower Fan 
16 OCT 138:213:.8 to 16 

138 

e8 

.. . 

08:22: 

08: 

138 

138: 

08: 

138: 

. .. 

88 23:59 

08:23:49 

CH# 1 Blade # 1 
87 138:23:59 8 St 

1 

103 

103 

ATTACHMENT # 

rk). __ . ___ _ 

ate Ur~COI"lP 

1e3 

1133 

1e3 

1 
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03 

182 
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1e3 

132 o .... 
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ling Fan 
08 20 39.8 to 16 

1218: 

08: 

08:20:49 

0:3:20 39 
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.. . 

. . 
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08: 
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I , 
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0~ 4 0: 5.. 6 .. 121: 7. 
I J I I 

I 
103 

1 

1 

103 

103 

1132 

1133 

1 

1 

103 

102 

1 

1 

102 

103 

103 

102 

1 

1 
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